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This study aims to obtain a picture of the success of teaching factory 
models in the Indonesian Region, particularly in the  provinces of DKI 
Jakarta and Central Java, namely by exploring various success factors 
related to the implementation of the teaching factory model. The 
research method used Meta-Ethnography and Aiken’s V formula to 
generate a list of generic and to measure the success of the teaching 
factory. The data obtained from twelve vocational high schools in 
Jakarta and Central Java Province with data 403 students. Research 
results based on data from Radar Chart can be analysed the potential of 
the vocational high school of Jakarta and Central Java Province in 
developing and evaluating teaching factory learning covering six 
dimensions, namely: teaching factory management applied in schools 
70%, workshops/laboratories 85%, teaching factory learning patterns 
80%, marketing/promotion of teaching factories 70%, service products 
78%, human resources (productive teachers) 90% and industry 
relations have reached 75%. These  statistics are also supported by the 
results of six-dimensional factor data processing; success which shows 
valid and reliable data. Model teaching factory in test and applied to 
several vocational high schools to support the acceptance and 
standardization of teaching factory models.  
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Vocational education in Indonesia is entering a new phase. Presidential Instruction No. 9 
of 2016 concerning the Revitalization of Vocational High Schools, which was followed by 
a memorandum of understanding between relevant ministries, seemed to be a rocket 
driving vocational education in this country. This Presidential Instruction is one part of 
the Nawa Cita (Nine government’s program) program put forward by President Joko 
Widodo. The Vocational School Revitalization Program consists of improving school 
facilities and infrastructure as well as identification of curriculum content standards. This 
aligns with the needs of the industry, which will aim to prepare a mid-level skilled 
workforce. 
 
In line with the Nawa Cita program, National Education, especially vocational education, 
is important to contribute to preparing skilled and highly competitive human resources. 
Vocational education has the aim of producing competent vocational high school 
graduates who are ready to come into the industrial world and have the ability to create 
jobs. The Directorate General of Primary and Secondary Education Management, argues 
that efforts to recruit vocational graduates in the world of work or industry can be done 
by (a) strengthening the adaptive ability which includes the ability of applied 
mathematics and applied science, (b) strengthening the ability of entrepreneurship, (c) 
strengthening the ability to use national and international languages, (d) strengthen basic 
ICT skills, (e) carrying out teaching factories (Directorate of PSMK, 2010). Learning 
activities in vocational schools put forward an approach based on the potential of real-life 
nature. This model allows the growth of creative schools in accordance with the potential 
advantages of the region. Its main characteristic is that the school lays a basic vision that 
students are intact personalities. One of the strategies undertaken by the Directorate 
General of PSMK to achieve these goals is by strengthening the adaptive capacity and 
developing vocational partnerships with industry in the form of teaching industry 





The teaching factory learning paradigm is based on its goal of effectively integrating 
educational, research and innovation activities into one single concept, involving industry and 
academia. Teaching factory learning focuses on industrial and academic integration through 
approaches to curriculum, teaching/training . The teaching factory concept is the basis for a 
new model of synergy between academia and industry. The teaching factory concept is the 
basis for a new model of synergy between academia and industry. The first lesson 
is " factory-to classroom " and "academia-to industry ". In " factory-to-classroom (industrial -
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to-classroom ) learning" the concept of factory teaching aims to transfer the work 
environment to the classroom. Learning in the work environment will foster relevant learning 
experiences and can improve teachers' teaching objectives in order to improve teaching 
activities with knowledge industry standards The concept of teaching factory is found 
because of three things, namely: (1) Ordinary learning is not enough, (2) Student profits are 
derived from hands-on practical experience, and (3) team-based learning experiences 
involving students, staff instructors and industry participation enrich the educational process 
and provide tangible benefits for all parties (Chryssolouris, Mavrikios, & Rentzos, 2016). The 
concept of teaching factory -based learning so far has been carried out by industry-academia 
(one-to-one) has demonstrated and verified the possibility of bringing together industrial 
learning and the work environment so that students have realistic and relevant learning 
experiences. On the one hand, students can deepen their knowledge in certain topics and 
apply it in practice, where the theory of learning in schools combined with a production-
based approach is synchronising the demands and standards of vocational education with 
industry. On the other hand, industry practitioners have the opportunity to interact with 
students' problem solving, talent, critical thinking and get ideas and solutions that might not 
have been considered during the industry-standard process (Chryssolouris, G., Mavri ikios, 
D., & Rentzos, L, 2016). The concept of learning-based teaching factory has so far held 
between the industry-academia (one way) show industry collaborative learning into learning 
programs in schools so that students have a learning experience that is realistic and relevant 
when entering the work environment, on the one hand, students can deepen their knowledge 
according to topics in the industry and apply it in practice in schools, where the theory of 
learning in schools is synchronised with a production-based approach according to vocational 
and industrial education standards. the industry has the opportunity to invest erection in 
problem-solving ( problem-solving ) of students, fostering the talents of students to think 
critically (critical thinking) and create ideas and solutions that will be developed during the 
learning process in accordance with industry standards (Chryssolouris et al., 
2016).  According to (Tvenge et al, 2018), in his research said that teaching factory aims to 
obtain knowledge for students to create learning that is adaptable/standardized according to 
industrial procedures. This helps students to be able to evaluate themselves in improving their 
learning by using technology. Activities in the teaching factory training phase so that teaching 
practised in industry can be transferred to school learning programs (knowledge transfer). 
Teaching factory-based learning adds individual reflection as a dimension in the cycle as part 
of the learning process. The intention is to evaluate the performance of students will provide 
an understanding of the knowledge, skills, and attitudes obtained from those obtained from 
learning in the industry. Briefing evaluation tools are very important in identifying areas to 
improve practice and optimise learning. Participants are students encouraged to explore 
emotions and questions, reflect, and give feedback to his friend each other.  The purpose of 
teaching factory teaching is to provide training to move towards assimilation and 
accommodation to transfer learning towards the industrial revolution 4.0. In a study 
    International Journal of Innovation, Creativity and Change.  www.ijicc.net  






conducted by (Sintha and Fitriani, 2017), that the implementation of teaching factory and its 
implications for the competency of vocational students in DKI Jakarta Province Industrial 
Estate, that there are differences in student learning outcomes between before 
applying teaching factory and after being given a teaching factory learning model. The 
results show that on average after being given a teaching factory learning model of 27.82% 
higher than before being given a teaching factory learning model 13.63% thus, it can be 
concluded that the implementation and application of teaching factory has an impact on 
increasing student learning competency Vocational School in the DKI Jakarta Province 
Industrial Estate. The achievement of the quality value of teaching factory learning is 87.5%, 
namely: (a) the quality of human resources (students and teachers); (b) Ability to manage 
learning according to the teaching factory principle ; (c) Good personality competence; and 
(d) Professional, possessing extensive and in-depth learning material both in theory and 
practice. Teaching Factory is a learning production which is a framework for vocational 
education students in the future, has the potential to become a more efficient and 
effective learning approach if it is part of the educational context. Teaching factory 
is expected to improve students' skills in order to produce a product that is in line with 
industry standards (Tvenge, Martinsen, & Kolla, 2016).  
 
The implementation of the concept of a teaching factory in a vocational school 
environment developing relevant work experience in the form of a factory as a place 
of learning. The didactical approach of industrial workshop learning means that 
"learning factory " consists of the words "learning" and "factory". The first element involves 
an educational approach to learning and teaching. The second element "factory" describes the 
industrial environment needed for vocational education related to the field of school 
studies (Gräßler, Taplick, & Yang, 2016). Teaching factory (production learning) aims to 
align manufacturing teaching and training standards with the needs of modern industrial 
practice. Both paradigm teaching (learning) and factory (factory/industry) consists of the 
infrastructure needed for efficient and effective learning even though the nature of learning is 
different. Studying in the industry depends on industrial-grade equipment, installed on 
academic sites, for the implementation of school curriculum education. On the other hand, 
industrial teaching aims to bring real industry practice into academic settings, relying on 
modern ICT technology to facilitate interaction and knowledge transfer. (Mavrikios, Sipsas, 
Smparounis, Rentzos & Chryssolouris, 2017). Teaching factory learning can improve soft 
skills and hard skills in students. The teaching factory-based learning concept focuses on real 
work in the industry according to industry needs. This improves competence and prepares 
students for future challenges. Therefore the school provides students with learning 
experience, skills and readiness to work according to operational standards of industrial work 
procedures (Davis et al. 2013 ). According to (Liebrecht et al., 2017), the competence of 
students that results from the teaching factory learning is their ability to use work system 
equipment, work ethics, work norms according to applicable industry standards. Teaching 
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factory can improve the competence of students, by empowering job training (industrial 
training) to the industry for 3 months  following the major taken. This gives results to 
students so that students can have an entrepreneurial spirit, create renewable products 
according to industry needs and can solve future industrial engineering problems  (Baena, 
Guarin, Mora, Sauza, & Retat, 2017). The application of technology in teaching factories will 
also increase the integration of knowledge in schools with real production in the industry, so 
that it will create vocational engineers who already have the potential and skills that are 
qualified by industry standards facing industry 4.0 (D. Mourtzis, Vlachou, Dimitrakopoulos, 
& Zogopoulos, 2018). Approach to the problem of industry-based learning 4.0 is not only the 
application of theory in work practices, but creates innovation with renewable 
technology (Bauer, Brandl, Lock, & Reinhart, 2018). Teaching factory is the concept of 
transforming industrial learning into classes that creates synergies between vocational 
education and industry including knowledge, exchange of skills and experience possessed by 
industry experts to productive vocational teachers or vice versa. This has a positive impact on 
improving the competence of students in implementing teaching factory learning systems in 
the classroom (D. Mourtzis, Boli, Dimitrakopoulos, Zygomalas, & Koutoupes, 2018).  
 
The initiative applies a teaching factory to develop the learning experience of students in the 
industry through an active learning approach to the curriculum of several vocational 
programs that are implemented in vocational secondary education. This learning shows the 
performance of both school stakeholders and students in developing skills, knowledge gained 
from training in industry (Felipe Baenaa, Alvaro Guarina, Julian Moraa, Joel Sauzab, 
Sebastian Retatc, 2017). The implementation of vocational education and training runs 
according to their respective programs, both on the other side of the world of work/industry 
and vocational schools. The industry often complains that the quality of the workforce 
(graduates) has not met the demands of expertise (competency) expected. Symptoms 
of "mismatch" like this eventually gave birth to graduates "underqualified (Cunningham, 
Dawes and Bennet, 2017). Teaching factory (TEFA) learning objectives are usually directed 
at three taxonomic regions, namely the cognitive, affective and psychomotor areas ( Hamalik, 
2008). Students have confidence that teaching factory learning to produce an industrial 
product that is  following industry standards will increase their competence in the era of 
industrial technology 4.0 (Reining, Kauffeld, & Herrmann, 2019). The concept of teaching 
factory has a very big influence on society and the economy (Hennig et al., 2019). Teaching 
Factory is also the basis of a learning approach based on industry standards, combining the 
experience of industrial work program into the world  "education " especially vocational 
education. (Grube, Malik, & Bilberg, 2019). Teaching Factory learning applications to 
provide relevant impacts and changes in the ability of learners in the innovation of learning 
through job training in the industry (Mavrikios, Georgoulias, & Chryssolouris, 2019). 
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The research method used to identify the success factors of the teaching factory based 
learning design was qualitative and quantitative methods. In the previous section, researchers 
have identified the list of success factors (CSF) using the Meta-Ethnography approach. As 
explained in the methodology section that the input at this stage is in the form of a list of 
success factors (CSF) that have been generated (from the synthesis process) and then 
validated to determine the significance (importance) of each success factor (CSF). The 
expected results at this stage were success factors that already have good validity (good 
content validity) and internal consistency (internal reliability). Content validity is an expert 
judgment based on quantitative evidence so that content validity is an expert opinion about 
how important or relevant a construct is in an instrument. Thus, content validity is measured 
through expert judgment, not by the researcher himself (Sugiono, 2009). At this stage, the 
questionnaire was designed and distributed to several experts to evaluate and assess the 
importance of each success factor through experts’ judgment. In other words, some experts 
were asked for their level of agreement whether each success factor (CSF) of teaching factory 
implementation was  per expert opinion until the agreement was reached. The questionnaire 
instrument was designed using a Likert scale of 1-5 in which 1 (highly inappropriate), 2 (not 
suitable), 3 (less suitable), 4 (appropriate) and 5 (very appropriate). 
 
In this study, the content validity and homogeneity reliability of the agreement of the experts 
on each item which was in the form of a successful factory teaching factor were tested with 
the Aiken approach. As previously mentioned, the content validity was estimated through 
testing the appropriateness or relevance of the test content through rational analysis by a 
competent panel or expert judgment. The validity test was based on calculations by the Aiken 
method, namely by calculating the content-validity coefficient based on the results of an 
assessment of the panel of as n = 403 respondents (students) in Public Vocational High 
School, DKI Jakarta and Central Java Province on a success factor item of 30 statements on a 
Likert scale, within rated scale = 1-5, which assessed the extent to which the item success 
factor represented the measured construct. The quality of the teaching factory framework 
questionnaire as the basis for indicators of the success of teaching factory implementation in 
vocational high school in DKI Jakarta and Central Java Province, which consisted 30 items of 
statements presented. The value of the content-validity coefficient resulted in each item of 
instrument characteristics make Delphi technic. The research was done at twelve locations of 
public and private vocational schools in DKI Jakarta and Central Java, namely: SMKN-26, 
SMKN-27, SMKN-30, SMKN-4 Rorotan, SMKN-57 and SMK Muhammadiyah 4, DKI 
Jakarta Province while SMK in Central Java province is SMKN-4 Surakarta, SMKN-7 
Semarang, SMKN-1 Temanggung, SMKN-2 Kendal, SMK PGRI-1 Kudus, SMK 
Muhammadiyah-1 Sukoharjo. Lokasi penelitian berjumlah 12 lokasi SMK Negeri dan Swasta 
di Provinsi DKI Jakarta dan Jawa Tengah, yaitu: SMKN-26, SMKN-27, SMKN-30, SMKN-4 
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Rorotan, SMKN-57 dan SMK Muhammadiyah 4 Provinsi DKI Jakarta sedangkan SMK di 
Provinsi Jawa Tengah adalah SMKN-4 Surakarta, SMKN-7 Semarang, SMKN-1 
Temanggung, SMKN-2 Kendal, SMK PGRI-1 Kudus, SMK Muhammadiyah-1 Sukoharjo.  
 
Results and Discussion 
 
In this study, the content validity and Reliability of Success Factors Based on Expert 
Judgment of Students in 12 Vocational High School DKI Jakarta and Central Java Province 
of the agreement of the experts on each item which was in the form of a successful factory 
teaching factor were tested with the Aiken approach. As previously mentioned, the content 
validity was estimated through testing the appropriateness or relevance of the test content 
through rational analysis by a competent panel or expert judgment. The validity test was 
based on calculations by the Aiken’s V formula, namely by calculating the content-validity 
coefficient based on the results of an assessment of the panel of as n = 187 respondents 
(students) in Vocational High School, DKI Jakarta Province on a success factor item of 30 
statements on a Likert scale, within rated scale = 1-5, which assessed the extent to which the 
item success factor represented the measured construct. The quality of the teaching factory 
framework questionnaire as the basis for indicators of the success of teaching factory 
implementation in public vocational high school in DKI Jakarta Province, which consisted 30 
items of statements presented in table 1 below. The value of the content-validity coefficient 
resulted in each item of instrument characteristics. All 189 students filled out the 
questionnaire that had been distributed. The first step was calculating the content-validity 
coefficient for each item of the success factor using the given Aiken's V formula so that it was 
obtained as presented in Table 1. All 46 experts filled out the distributed questionnaire, even 
at in this questionnaire some experts add or propose additional success factors. Nevertheless, 
the added success factor has been accommodated by the existing success factor. Table 1 
presented the results of the content-validity coefficient calculation obtained in this first step. 
Based on the standard significance of content validity (V), for 201 students (rater) and 5 
categories (Likert scale), the minimum value of the content validity (V) significant coefficient 
was r count> r table. 
 
In the first stage, measure the level of validity of an item and to determine whether an item is 
suitable for use or not. In determining whether a successful item factor is feasible or not, a 
significance coefficient correlation test at the 0.05 significance level is usually carried out, 
meaning that an item is considered valid if the value of r count > r table. By using the formula df 
= N-2, then the r table is obtained df = 201-2 = 189, the location of r table = 0.142. From the 
results of the above calculations, it can be explained that the value of r count > r table based on 
the 0.05 significance test. The result of data processing shows that all items success factors 
are valid as many as 30 items, due to r count > r table. In other words, it can be concluded that 
all 30 items have good content validity and good internal homogeneity. The instrument that 
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has been developed can be used to retrieve field data empirically. 
 
Table 1: Results of Content-Validity and Reliability of Sub-Characteristics Instrument of 
Students in Vocational High School DKI Jakarta and Java Provincy 






1 I got the work experience from Business and 




2 I got training/workshops /seminars from  
Business and Industrial World that support 




3 I actively participated in the training held by  
Business and Industrial World 0,674 0,915 
0,000 
4 I can develop entrepreneurship potential 
through teaching factory learning 0,507 0,918 
0,000 
5 I understand the theory of managing teaching 
factory learning 0,591 0,917 
0,000 
6 I understand the principles of teaching 
factory learning 0,532 0,918 
 
0,000 
7 I find it easier to understand the materials 
when they are practised directly in the TEFA 
repair service unit based on the procedures 
and standards of working at the actual  





8 I created an industrial work atmosphere in 
learning 0,438 0,919 
0,000 
9 I apply technology in the industry in learning 0,486 0,918 0,000 
10 I apply industrial work culture in learning 0,497 0,918 0,000 
11 I have an extraordinary work ethic 0,556 0,917 0,000 
12 I have a high sense of responsibility in 
completing work given by the teacher or 




13 I have unlimited self-confidence. 0,468 0,919 0,000 
14 I understand, obey and teach social norms 0,393 0,920  0,000 
15 I maintain good communication with 
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Average score results of first stage assessment of teaching factory evaluation model using the 




16 I have extensive and in-depth knowledge 
about the subject matter provided according 




17 I have practical skills according to my 
subjects 
0,431 0,919 0,000 
18 I get the guidance and tutor from the teachers 





19 I am passionate about exploring to create and 
develop products 0,543 0,918 
0,000 
20 Teaching Factory as a solution to overcome 





21 Business and Industrial World provides 
contributions that adjust to the teaching 
factory learning design of the school 
0,567 0,917 
0,000 
22 Business and Industrial World provides 
training for instructors 
0,583 0,917 0,000 
23 Business and Industrial World provides 
training for students 0,615 0,917 
0,000 
24 Business and Industrial World provides 
training for school managers. 0,335 0,921 
 
0,000 
25 Business and Industrial World  helps to 
provide HR/instructor facilities 0,458 0,919 
0,000 
26 Business and Industrial World helps provide 
infrastructure facilities 0,377 0,920 
0,000 
27 Business and Industrial World helps provide 
learning resource facilities. 0,403 0,919 
0,000 
28 Schools actively offer cooperation with 
Business and Industrial World 0,393 0,920 
0,000 
29 Having collaboration involving  more than 1 
Business and Industrial World   0,466 0,919 
0,000 
30 The production process is carried out at 
school 0,454 0,919 
0,000 
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Table 2: Expert judgment on the teaching factory model  
No Aspect Assessment Average Score 
1 Objectivity Teaching Factory learning material 3.95 
2 Objectivity Learning Teaching Factory Model guide 3.85 
3 Objectivity of data collection instruments 3.88 
4 Practicality of teaching factory implementation measurement 
instruments 
3.85 
5 Practicality of teaching factory learning materials 3.85 
6 Practicality of Model teaching factory Implementation Guide 3.80 
7 Economical use of time 3.87 
8 Economical in cost usage 3.90 
9 Economical in energy use 3.88 
 Average Score Total 3.87 
 
Based on the results in table 2, researchers can aim to develop a teaching pattern to provide 
reinforcement teaching factory learning techniques that are desirable to use the Delphi 
technique as a research procedure in data collection. The Expert judgment response analysis 
of the questionnaire showed that experts expressed a positive level of opinion in support of 
the strengthening of the teaching factory's high-point model (X = 3.85 or higher).  Expert 
feedback shows the average score of 5 for the suitability of each aspect of the assessment.  
Thus, the model of teaching factory strengthening after the Delphi technique, stated that the 
application of model teaching factory is suitable for application of future teaching factory 
implementation.  
 
Average score results of the first stage on the readability of quality instruments and cultural 
arts learning skills are as follows: 
 
Table 3: Assessment results of Model Teaching Factory guidelines  
No Aspect Assessment Average Score 
1 Clarity of teaching Factory learning criteria 3.90 
2 Clarity Formulation of learning objectives 3.95 
3 Clarity of formulation of learning materials 3.98 
4 Learning materials Coverage 3.85 
5 Clarity of learning Design 4.00 
6 Clarity of learning Models 3.97 
7 Clarity of educational role 4.00 
8 Clarity Instrument Assessment 3.88 
9 Clarity of valuation criteria 3.97 
10 The external clarity of learning 3.89 
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11 An easy-to-understand statement formulation 3.98 
12 Clear word usage and sentences 3.88 
 Average Score Total 3.94 
 
When consulted with assessment standards in the implementation of the teaching factory 
model, the average total score is at intervals greater than 3.4-4.00 including a good or decent 
category so that the teaching factory model can be used with some improvements. To get a 
better model, the instrument is still done repair. As such, before the instrument in the trial at 
the second stage of the small-scale trial, the first repairs were made referring to the 
recommendations given by the validator. The improvement refers to 5 recommendations by 
the validators on a small scale in the feasibility test or the clarity of application of the 
teaching factory model guidance on vocational education students in the province of DKI 
Jakarta and Central Java (McDermott et al, 2004).  The teaching factory Model is validated in 
terms of objectivity, practicality and efficiency. Model teaching factory or Clarity Guide 
Model teaching factory that involved in the development of the first Test stage by the experts 
(teachers) consisting of 24 people, namely 12 teachers coordinator of Teaching factory field, 
12 Teachers productive teaching field Factory. The assessment uses the Linkert scale, with 
the lowest score 1 and the highest score 5. The teaching factory Model is validated in terms 
of objectivity, practicality and efficiency. 
 
The results of the study related to Presidential Instruction No. 9 of 2016 concerning 
Revitalization Vocational High School, Tri Dharma University Tinggi as well as the desire 
of the industry, gained some aspects Teaching Factory which associated with sustainability in 
improving the competence of learners as in table 3. 
 
Table 3: Application of Teaching Factory 
No Application of Teaching Factory 
  Government 
1 The government provides guidance services / services to vocational schools 
2 The government provides capital assistance to implement the teaching factory model 
3 The government provides assistance to school principals and productive teaching factory 
teachers 
4 The government provides Coaching / Training of productive teaching factory teachers 
and students 
5 The government provides Marketing Access 
6 The government provides Technology Assistance 
7 The government provides information assistance 
  Higher Education / Academics 
8 Colleges / universities provide guidance / consulting services 
9 Colleges / universities provide Assistance 
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10 Colleges / universities provide Coaching / Training 
11 Colleges / universities facilitate Marketing Access 
12 Colleges / universities provide information assistance 
  Business and industry (DU-DI) 
13 Business and industry players (DU-DI) provide guidance / consulting services 
14 Business and industry (DU-DI) provides Coaching / Training 
15 Business and industry (DU-DI) facilitates Marketing Access 
16 Business and industrial actors (DU-DI) provide capital assistance 
17 Business and industry (DU-DI) provide technology assistance 
18 Business and industrial actors (DU-DI) provide information assistance 
19 Business and industry actors (DU-DI) provide employment in accordance with the skills 
possessed by students 
20 Business and industry players (DU-DI) make LSP certification for those who take the 
Job Training Program (Prakerin) 
Source: processed data 
 
Based on the data from Radar Chart can be analysed the potential of the vocational high 
school of Jakarta and Central Java Province in developing and evaluating teaching factory 
learning covering six dimensions, namely: teaching factory management applied in schools 
(70%), workshops/laboratories (85%), teaching factory learning patterns (80%), 
marketing/promotion of teaching factories (70%), service products 78%, human resources 
(productive teachers) 90% and industry relations have reached 75%. This is also supported by 
the results of six-dimensional factor data processing, and success shows valid and reliable 
data. Model teaching factory in test and applied to several vocational high schools to support 




In this study, the content validity and Reliability of Success Factors Based on Expert 
Judgment of Students in 12 Vocational High School DKI Jakarta and Central Java Province 
of the agreement of the experts on each item which was in the form of a successful factory 
teaching factor were tested with the Aiken approach. The value of the content-validity 
coefficient resulted in each item of instrument characteristics. Based on the standard 
significance of content validity (V), for 201 students (rater) and five categories (Likert scale), 
the minimum value of the content validity (V) significant coefficient was r count> r table. 
Continuous collaboration between schools and DU / DI is always supported and protected by 
the Ministry of Industry, the Ministry of Education and Culture, the Directorate of PSMK, the 
Department of Industry and the local Education Office. The Expert judgment response 
analysis of the questionnaire showed that experts expressed a positive level of opinion in 
support of the strengthening of the teaching factory's high-point model (X = 3.85 or higher).  
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Expert feedback shows the average score of 5 for the suitability of each aspect of the 
assessment.  Thus, the model of teaching factory strengthening after the Delphi technique, 
stated that the application of model teaching factory is suitable for application of future 
teaching factory implementation. Based on the data from Radar Chart can be analysed the 
potential of the vocational high school of Jakarta and Central Java Province in developing 
and evaluating teaching factory learning covering six dimensions, namely: teaching factory 
management applied in schools (70%), workshops/laboratories (85%), teaching factory 
learning patterns (80%), marketing/promotion of teaching factories (70%), service products 
78%, human resources (productive teachers) 90% and industry relations have reached 75%. 
This is also supported by the results of six-dimensional factor data processing, success shows 
valid and reliable data. Model teaching factory in test and applied to several vocational high 





1. Ministry of Research and Technology of Higher Education who has provided the Leading 
Research Decentralized Higher Education grant to researchers. 
2. Ministry of Education and Culture Directorate of Vocational High School, the Republic of 
Indonesia as Research partner, Mr. Dr. Ir. Bakrun, MM 
3. Research Institute of The Muhammadiyah University, Prof. DR. HAMKA (UHAMKA), 
Prof. Dr. Suswandari, M.Pd who has provided motivation and support for conducting this 
research. 
4. Director of the UHAMKA Post-Graduate School, Prof. Dr. Ade Hikmat, M.Pd, who has 
provided support in this research activity. 
5. Principals, Teachers, Staffs, and Students in Vocational High School Jakarta (SMKN 57, 
SMKN 4, SMKN 26, SMKN 30, SMKN 27, SMK Muhammadiyah 4) and Vocational 
High School Central Java (SMKN 7 Semarang, SMKN 4 Surakarta, SMKN 2 Kendal, 













    International Journal of Innovation, Creativity and Change.  www.ijicc.net  








Ali, Mohammad. 2009. Education for National Development (Towards an Independent and 
Highly Competitive Indonesian Nation). Jakarta: PT. Imperial Bhakti Utama 
Al-Shehry, A.S., Rogerson, N.B., & Prior, M. (2006). The motivations for change towards e-
Government adoption: case studies from Saudi Arabia. Proceeding of the e-Government 
Workshop (pp: 1-21). Brunel University, West London.  
Baena, F., Guarin, A., Mora, J., Sauza, J., & Retat, S. (2017). Learning Factory: The Path to 
Industry 4.0. Procedia Manufacturing, 9, 73–80. 
https://doi.org/10.1016/j.promfg.2017.04.022 
Bauer, H., Brandl, F., Lock, C., & Reinhart, G. (2018). Integration of Industrie 4.0 in Lean 
Manufacturing Learning Factories. Procedia Manufacturing, 23(2017), 147–152. 
https://doi.org/10.1016/j.promfg.2018.04.008 
Boud, Davis and Molloy, E. 2013. Rethinking models of feedback for learning: the challenge 
of design, Assessment and Evaluation in Higher Education, 38, 6, 698-712. 
Chryssolouris, G., Mavrikios, D., & Rentzos, L. (2016). The Teaching Factory : A 
Manufacturing Education Paradigm. Procedia CIRP, 57, 44–48. 
https://doi.org/10.1016/j.procir.2016.11.009 
Cunningham, Ian, Graham Dawes dan Ben Bennet. (2017). The Wisdom and Strategic 
Learning, Second Edition. USA: Routledge. 
Directorate of Vocational High School Development. (2010). Vocational Development 
Roadmap for 2010-2014. Jakarta: Ministry of National Education 
Gräßler, I., Taplick, P., & Yang, X. (2016). Educational Learning Factory of a Holistic 
Product Creation Process. Procedia CIRP, 54, 141–146. 
https://doi.org/10.1016/j.procir.2016.05.103 
Greenwood, N., & Mackenzie, A. 2010. Informal caring for stroke survivors: meta-         
 Ethnographic review of qualitative literature. Maturitas, 66, 268-276. 
Grube, D., Malik, A. A., & Bilberg, A. (2019). SMEs can touch Industry 4.0 in the Smart 
Learning Factory. Procedia Manufacturing, 31, 219–224. 
https://doi.org/10.1016/j.promfg.2019.03.035 
Hamalik, Oemar. (2005). Teaching and learning process. Jakarta: Bumi Aksara 
    International Journal of Innovation, Creativity and Change.  www.ijicc.net  






Hennig, M., Reisinger, G., Trautner, T., Hold, P., Gerhard, D., & Mazak, A. (2019). TU 
Wien Pilot Factory Industry 4.0. Procedia Manufacturing, 31, 200–205. 
https://doi.org/10.1016/j.promfg.2019.03.032. 
Liebrecht, C., Hochdörffer, J., Treber, S., Moser, E., Erbacher, T., Gidion, G., & Lanza, G. 
(2017). Concept Development for the Verification of the Didactic Competence 
Promotion for the Learning Factory on Global Production. Procedia Manufacturing, 9, 
315–322. https://doi.org/10.1016/j.promfg.2017.04.019 
Mavrikios, D., Sipsas, K., Smparounis, K., Rentzos, L., & Chryssolouris, G. (2017). A Web-
based Application for Classifying Teaching and Learning Factories. Procedia 
Manufacturing, 9, 222–228. https://doi.org/10.1016/j.promfg.2017.04.002 
Mavrikios, D., Georgoulias, K., & Chryssolouris, G. (2018). ScienceDirect ScienceDirect 
ScienceDirect ScienceDirect The Teaching Factory Developments and Outlook Society 
Paradigm : Costing models for capacity optimization in Industry Trade-off The 
Teaching Factory Paradigm : Developments and Outlook. Procedia Manufacturing, 
23(2017), 1–6. https://doi.org/10.1016/j.promfg.2018.04.029. 
Mavrikios, D., Georgoulias, K., & Chryssolouris, G. (2018). The Teaching Factory Paradigm: 
Developments and Outlook. Procedia Manufacturing, 23(2017), 1–6. 
https://doi.org/10.1016/j.promfg.2018.04.029 
Mavrikios, D., Georgoulias, K., & Chryssolouris, G. (2019). ScienceDirect ScienceDirect 
ScienceDirect ScienceDirect The Teaching Factory Network: A new collaborative 
paradigm for manufacturing education. Procedia Manufacturing, 23(2017), 1–6. 
https://doi.org/10.1016/j.promfg.2018.04.029 
McDermott, E., Graham, H., & Hamilton, V. 2004. Experiences of being a teenage Mother in 
the UK: a report of a systematic review of qualitative studies. Research Report, Social 
and Public Health Services Unit, University of Glasgow, Scotland.  
Mourtzis, D., Boli, N., Dimitrakopoulos, G., Zygomalas, S., & Koutoupes, A. (2018). 
Enabling Small Medium Enterprises (SMEs) to improve their potential through the 
Teaching Factory paradigm. Procedia Manufacturing, 23(2017), 183–188. 
https://doi.org/10.1016/j.promfg.2018.04.014. 
Mourtzis, D., & Vlachou, E. (2018). ScienceDirect ScienceDirect ScienceDirect 
ScienceDirect Augmented Reality supported Product Design towards Industry 4 . 0 : 
Augmented Reality supported Product Design towards Industry a Teaching Factory 
paradigm a Teaching Factory paradigm Costing models for capacity Dimitris Mourtzis , 
Vasilios Zogopoulos Industry between used capacity and operational efficiency. 
    International Journal of Innovation, Creativity and Change.  www.ijicc.net  






Procedia Manufacturing, 23(2017), 207–212. 
https://doi.org/10.1016/j.promfg.2018.04.018. 
Rentzos, L., Doukas, M., Mavrikios, D., Mourtzis, D., & Chryssolouris, G. (2014). 
Integrating Manufacturing Education with Industrial Practice using Teaching Factory 
Paradigm : A Construction Equipment Application. Procedia CIRP, 17, 189–194. 
https://doi.org/10.1016/j.procir.2014.01.126 
Reining, N., Kauffeld, S., & Herrmann, C. (2019). Students’ interactions: Using video data as 
a mean to identify competences addressed in learning factories. Procedia 
Manufacturing, 31, 1–7. https://doi.org/10.1016/j.promfg.2019.03.001Reisinger, G., 
Trautner, T., Hennig, M., Alexandra, G. R., Mazak, T., Hold, P., Mazak, A. (2019). 
ScienceDirect ScienceDirect ScienceDirect for optimization in Industry TU capacity 
between used capacity and operational efficiency TU Wien Pilot Factory Industry 4 . 0 
TU Wien Pilot Factory Industry 4 . 0. Procedia Manufacturing, 31, 200–205. 
https://doi.org/10.1016/j.promfg.2019.03.032 
Saaty, T.L. and Vargas, L.G. (2001) Models, Methods, Concepts and Applications of the 
Analytic Hierarchy Process. Kluwer Academic Publishers, Norwell. 
http://dx.doi.org/10.1007/978-1-4615-1665-1 
Sugiyono. (2009). Quantitative, Qualitative And R&D Research Methods. Bandung: 
ALFABETA 
Tvenge, N., Olga Ogorodnyk. (2018). Development Of Evaluation Tools For Learning 
Factories In Manufacturing Education. Procedia Manufacturing 28, 33-38.  
Tvenge, N., Martinsen, K., & Kolla, S. S. V. K. (2016). Combining Learning Factories and 
ICT- based Situated Learning. Procedia CIRP, 54, 101–106. 
https://doi.org/10.1016/j.procir.2016.03.031. 
Wahjusaputri, Sintha dan Somariah Fitriani. 2017.” Implementation of Teaching Factory and 
Its Implications on Competence of VOCATIONAL Students in Provincial Industrial 
Area DKI Jakarta. Proseding, Jakarta: UHAMKA, Press, ISSN 2549-0974. 
Winner, Martin. (2019). Critical Success Factors of Offshore Software Development Project. 
Springer Nature Switzerland AG. 
 
